Prognostic significance of mutations to different structural and functional regions of the p53 gene in breast cancer.
Alteration to the p53 tumor suppressor gene is associated with more aggressive disease in breast cancer, as evidenced by the shortened survival of patients with mutation. Data obtained from in vitro experiments suggest that mutations to different structural and functional domains of p53 may give rise to different effects on its biological activities, notably transactivational and apoptotic properties. We evaluated the prognostic significance of various types of p53 mutation in a series of 178 tumors identified by PCR-single-strand conformational polymorphism screening as containing a mutant gene. Mutations within exon 4 were associated with particularly poor prognosis, possibly relating to the importance of this region in apoptosis. Mutations that caused denaturation of the protein structure were also associated with poor survival, again perhaps because of effects on apoptosis. In contrast, patients with mutations in the DNA contact region showed similar survival to that of patients with normal p53, suggesting a less important role for p53-mediated transactivation in determining tumor aggressiveness. Other mutation groups associated with poor prognosis were single-base substitutions and transversion mutations. Mutations in exon 6, exon 7, or the "hotspot" codons (175, 245, 248, 273) were associated with only a small reduction in patient survival compared with normal p53. These results allow some insight to be gained into the functional importance of various p53 domains in terms of their influence on overall patient survival. Further work is required to determine whether these domains are also important in influencing the response of breast tumors to adjuvant therapies.